Hormonal treatment of cows at the coastal region of Barisal district of Bangladesh was performed to assess the improvement of pregnancy rate. A total of 100 cows and heifers with irregular history of cyclicity were selected randomly and divided into five treatment groups. The groups were A (treated with anthelmintic), B (treated with anthelmintic, vitamin ADE and multivitamin powder), C (treated with PGF2α), D (treated with GnRH) and E (treated with GnRH and PGF2α). Each group comprised of 20 animals. The age, breed and parity of experimental cows were considered during treatment. In the study, the cows treated with both GnRH and PGF2α (group E) showed significantly (p<0.05) higher estrus (80%) and pregnancy rate (60%) than that of group A, B, C and D. The overall estrus rates of local and crossbred cows were 64% and 70%, respectively and the pregnancy rates were 40 and 52%, respectively. The crossbred cows responded significantly (p<0.05) to hormonal treatment than that of local cows. Parity-2 cows showed higher estrus sign than that of other parities. However, the pregnancy rates were higher significantly (p<0.05) in parity-2 and parity ≥4 cows than that of parity-0, parity-1 and parity-3 cows. The pregnancy rate was also found higher in case of 4 to <5 years old cows than that of 2 to <3, 3 to <4, 5 to <6, and ≥6 years old. It may conclude that the hormonal regimen increases the pregnancy rate as well as decreases the undesired waiting of estrus and conception. Further study with more sample size will reveal the more effective treatment for cows at the coastal areas of Bangladesh. evsjv ‡` ‡ki ewikvj †Rjvi DcKjxq AÂ ‡j Mvfxi Mf© avi ‡Yi nvi Dboe q ‡bi Rb¨ ni ‡gvb I KwZcq Su z wKKi cÖ fve cixÿY: evsjv ‡` ‡ki ewikvj †Rjvi DcKjxq AÂ ‡j Mvfxi Mf© avi ‡Yi nvi Dboe q ‡bi Rb¨ ni ‡gvb I KwZcq Su z wKKi cÖ fve wbY© q Kiv nq| GR ‡b¨ AwbqwgZ FZz P ‡µi me© ‡gvU 100wU Mvfx I eKbv h ‡_"Qfv ‡e wbe© vPb Kiv nq Ges 5wU mgvb MÖ ae ‡c fvM Kiv nq| MÖ aec-G Gi Mvfx I eKbv¸ ‡jv ‡K ïay gvÎ K… wgbvkK, MÖ aec-we ‡K K… wgbvkK I wfUvwgb, MÖ aec-wm ‡K PGF2α Bb ‡RKkb, MÖ aec-wW ‡K GnRH Bb ‡RKkb Ges MÖ aec-B ‡K PGF2α I GnRH Bb ‡RKkb cÖvb Kiv nq| M ‡elYvi mgq Mvfx I eKbv¸ ‡jvi eqm, RvZ I ev"Pv cÖ m ‡ei msL¨v we ‡ePbvq ivLv nq| GB M ‡elYvi djvd ‡j †`Lv hvq †h, MÖ aec-B Gi Mvfx I eKbv¸ ‡jvi FZz P ‡µ Avmv (80%) Ges nvi (60%) Ab¨vb¨ MÖ ae ‡ci Zz jbvq Zvrch© cỸ© fv ‡e (p<0.05) †ewk| †`kx I µm Rv ‡Zi Mvfx I eKbv¸ ‡jvi FZz P ‡µ Avmvi nvi h_vµ ‡g 64% I 70% Ges Mf© avi ‡Yi nvi h_vµ ‡g 40% I 52%| µm Rv ‡Zi Mvfx I eKbv¸ ‡jvi ni ‡gvb Gi cÖ fve †`kxi Zz jbvq Zvrch© cỸfv ‡e †ewk| ‡hme Mvfx `y Bevi ev"Pv cÖ me K ‡i ‡Q Zv ‡`i FZz P ‡µ Avmvi cÖ eYZv †ewk| hv ‡nvK, ‡hme Mvfx `y Bevi I Pvi A_ev Z ‡ZvwaK ev"Pv cÖ me K ‡i ‡Q Zv ‡`i Mf© avi ‡Yi nvi Zvrch© cỸ© fv ‡e (p<0.05) Ab¨vb¨ ‡`i Zz jbvq †ewk| 4-5 erm ‡ii Mvfx I eKbv¸ ‡jvi Mfv© avi ‡Yi nvi Ab¨vb¨ ‡`i eq ‡mi Zz jbvq †ewk wQj| cwi ‡k ‡l ejv hvq †h, Ab_© K A ‡c ¶v bv K ‡i ni ‡gv ‡bi gva¨ ‡g Mvfxi Mf© avi ‡Yi nvi evov ‡bv †kÖ q| cieZx© ‡Z Mvfx I eKbvi msL¨v AviI ewo ‡q AwaKZi M ‡elYv Kiv cÖ ‡qvRb|
INTRODUCTION
The Livestock sector is an integral part of the agricultural economy of Bangladesh. In Bangladesh, around 8% of total protein for human consumption comes from livestock. Bangladesh possesses a large cattle population, 25.7 million heads cattle (Banglapedia, 2015) out of which 11.49 million are dairy cattle comprised of indigenous, exotic and theircrosses with indigenous ones. Huge numbers of people in Bangladesh live near the sea, called 'Coastal area'. Most of them are poor. Major problem of the heifers and cows (both zebu and crossbred) at coastal area is low pregnancy rate. There are many reasons behind this problem such as feed crisis, natural calamities, environmental conditions, management system and limited access to veterinary service, negative energy balance, genetic variation and poor body condition leading to non-functional ovaries, which is considered important causes of low pregnancy rate. But most of the time it is very difficult to overcome many of these causes in certain situation. To enhance the genetic potential of our native breeds, several indiscriminate attempts were undertaken in past few decades but no remarkable responses were observed. Most of the cattle in Bangladesh are non-descriptive types, which do not belong to any specific breed. They are smaller in size and their milk production capacity is much lower than that of exotic breeds.
Traditional farming systems in Bangladesh were maintained mainly keeping local cows (Kabir and Islam, 2009 ). The conception rate of cows is not satisfactory in Bangladesh (Kabir and Islam, 2009 ). Conception rate is directly associated with the production attribute and responsible for monitoring lifetime productivity of an individual animal. Conception is the first pre-requisite of an animal for entering into the productive life. The reproductive performance of cows with high genetic merit declines in many dairy industries. One of the major constrains of profitable dairy farming is low pregnancy rate in cows (Shamsuddin et al., 2001) . The productivity of cattle could be low because of poor nutrition (Alam et al., 2006) , and incorrect detection of estrus (Roelofs et al., 2010; Macmillan, 2010; Paul et al., 2011) . It is indicated that still estrus detection errors cannot be overcome and about 40% cow remained undetected in Bangladesh (Shamsuddin et al., 2001) . In coastal area, poor fertility in cows is a major issue in cattle breeding. Perfect detection of estrus is crucial for good husbandry practice of cow. Hormonal interventions have been used to increase the probability of estrous detection and insemination, and to increase pregnancy rates of dairy cattle under a variety of management systems. The hormones used to control the estrous cycle mimic the reproductive hormones found within the normal cow.
Estrus synchronization is the alternative strategy to bypass the critical problem of estrus detection (Paul et al., 2015) . Most estrous synchronization systems employ a method for controlling follicular wave development, promoting ovulation in anestrous cows, regressing the corpus luteum in cyclic cows, and synchronizing estrus and (or) ovulation at the end of treatment. To overcome this problem, feasible synchronization/hormonal treatment must be adapted for the specific region of a country for the improvement of pregnancy rate. However, to our knowledge, there is no precise report on the use of estrus synchronization program in zebu and crossbred cows and heifers at coastal areas of Bangladesh. Therefore, the aim of the study was to find out the effective hormonal treatment and pregnancy rate for cows at the coastal region of Bangladesh.
MATERIALS AND METHODS

Animal selection and data collection
A total of 100 experimental animals including cows or heifers were selected randomly at the Barisal district of Bangladesh. During selection of animal the age, parity, breed and body condition as well as utero-ovarian features per rectal examination were considered. The demography of animals was presented in Table 1 .
Age
The age of cows was determined by observation of teeth eruption (Banerjee, 1991) . According to the age, animals were grouped 2 to <3, 3 to <4, 4 to <5, 5 to <6 and ≥6 years old.
Breed
According to the breed, animals were divided into two groups. These were non descriptive local (Desi cow) and crossbred.
Parity
It was determined by the recorded data of calving from farmers. The cows were divided into the following five groups. These were: parity 0 (not caved yet -heifer), parity 1 (one calved), parity 2 (twice calved), parity 3 (thrice calved) and parity ≥4 (four or more times calved). 
Animal Management
All animals were dewormed orally using bolus containing triclabendazole 900mg and levamizole 600mg per 75-100 kg body weight (Renadex®, The Reneta Animal Health Ltd., Dhaka, Bangladesh). The farmers were de-wormed at three months interval. Animals were grazing from early morning up to noon (mid day) and fed 4-5 kg green grasses mixed with 2-3 kg straw daily as evening meal.
Experimental design
The experimental animals were treated with Ovurelin ® , an analogue of Gonadotropin Releasing Hormone (GnRH), (Ovurelin ® 20ml Inj. Renata Limited, Dhaka, Bangladesh) and an analogue of PGF2α (Ovuprost ® 20ml Inj. Renata Limited, Dhaka, Bangladesh). Experimental animals were randomly divided into five different treatment protocols (Treatment A, B, C, D and E).
Treatment -A (Control group)
The animals were only treated with anthelmintic (one bolus per 75kg of Renadex®, The Reneta Animal Health Ltd., Dhaka, Bangladesh). Cows were inseminated after observing natural estrus signs.
Treatment -B
Animals were treated orally with anthelmintic (one bolus per 75kg of Renadex®, The Renata Animal Health Ltd., Dhaka, Bangladesh), injected 10ml IM vitamin ADE (Renasole® AD3E, Renata Limited, Dhaka, Bangladesh) and administered orally 5 tea-spoonful multivitamin powder (Renavit® DB, Renata Limited, Dhaka, Bangladesh).
Treatment -C (PGF2α)
2 ml of Ovuprost (Renata Limited, Dhaka, Bangladesh) was injected intramuscular (IM). The animals were inseminated after observing estrus signs.
Treatment -D (GnRH)
2.5 ml Ovurelin (Renata Limited, Dhaka, Bangladesh) was injected IM. The animals were inseminated after observing estrus signs.
Treatment -E (GnRH +PGF2α)
At first 2.5 ml Ovurelin (Renata Limited, Dhaka, Bangladesh) was injected IM followed by injection of 2 ml Ovuprost (Renata Limited, Dhaka, Bangladesh) after 7 days.
Estrous detection
Estrus detection of experimental animals was carried out twice daily by farmer 10-20 minutes in each time. The final confirmation of estrus was detected by research assistant through rectal palpation before insemination.
Pregnancy Diagnosis
The pregnancy was diagnosed by rectal palpation between 60-90 days of post insemination.
Statistical Analysis
The collected data from both control and treatment groups in respect to the return to estrus or pregnancy was organized in Microsoft Excel sheet. The collected data were coded, compiled, tabulated and analyzed in accordance with the objectives of the study by Statistical Programme for Social Science (SPSS Ⓡ ) software.
RESULTS
The objectives of present study were to observe the effects of hormonal stimulation on improvement of bovine pregnancy rate in selected coastal areas of Barisal. The fertility problem of heifers and cows in that area is remarkable.
Effect of treatment on estrous and pregnancy rate of cows
The estrous rate of cows in group A, B, C, D and E were 70, 65, 65, 60 and 80% respectively, whereas the pregnancy rate in group A, B, C, D and E were 35, 40, 50, 45 and 60% respectively (Figure 1 ). Effects of breed on estrus and pregnancy rate of experimental animals treated with different treatment protocol
The overall estrus rates of local and crossbred cows were 64 and 70% respectively, whereas the pregnancy rates were 40 and 52% respectively ( Table 2 ). According to the study, estrus rate was the lowest (50%) significantly (P<0.05) in local bred animals of group D and cross bred animals of group B. Although there was no significant (P>0.05) difference in term of pregnancy rate among local bred animals of all groups, significant (P<0.05) variation existed in pregnancy rate of crossbred animals of different groups. The highest pregnancy rate was observed in crossbred animals of group E. Effects of parity on estrus and pregnancy rate of experimental animals treated with different treatment protocol Table 3 presents the estrus and pregnancy rates of animals with parity-0, parity-1, parity-2, parity 3 and parity ≥4.Overall estrus rate was the highest (80%) in cattle with parity-0, whereas the pregnancy rate (65%) was observed in cattle with parity-2 and parity-≥4. It was observed that the estrus rate was 75% in all heifers (parity-0) of group A, B, C, D and E, whereas estrus rate varied in cows of different treatment groups in relation to parity number (Table-3 
Effects of age on estrus and pregnancy rates of experimental animals treated with different treatment protocol
The overall estrus rates were 70, 55, 90, 65 and 45% and the pregnancy rates were 40, 40, 65, 45 and 45% in cows of 2 to <3, 3 to <4, 4 to <5, 5 to <6, and ≥6 years old respectively .Results are shown in Table 4 . Table 4 : Estrus and pregnancy rates of cattle of different treatment groups in relation to age.
In case of cows of 2 to <3 years age, the lowest estrus rate (50%) was observed in treatment B and the lowest pregnancy rate (25%) was observed in cows of treatment groups A, B and C. The highest pregnancy rate (75%) was found in group D. In case of cows of 3 to <4 years age, the both estrus rate (100%) and pregnancy rates (75%) were the highest in treatment group E. Similar estrus rate (100%) and pregnancy rate (75%) were observed in cows 4 to <5 years age in treatment groups A, B, C and E. The estrus rates of cows with 5 to <6 years of age were same (75%) in treatment A, C and D and E, whereas the highest pregnancy rate ( 75%) in treatment group C. In case of cows of ≥6 years age, the estrus rate on treatment A, B, C, D and E were 50, 75, 50, 25 and 75% respectively, whereas the pregnancy rate (50%) was almost similar in groups (Table 4) .
DISCUSSION
The hormonal treatment program with AI on standing heat for successful pregnancy was implemented to improve the pregnancy rate in zebu and crossbred heifers and cows in this study. The animals of this study were selected after physical observation and rectal palpation. The reproductive features of animal were in different stages. Therefore, the animals were grouped and treated according to their age, breed and parity.
Effect of treatment on estrous and pregnancy rate of cows
In the study, the experimental animals treated with both GnRH and PGF2α (group E) showed higher estrus and pregnancy rate than that of other groups. Ghosh et al. (2012) found that 70% animals had showed estrus with a pregnancy rate of 28.3%. Thatcher et al. (1993) stated that the injection of GnRH closer to the onset of estrus may be beneficial in increasing conception rate in both zebu and crossbred heifers.
Effects of breed on estrus and pregnancy rate of experimental animals treated with different treatment protocol
The higher estrus and pregnancy rate was found in treatment group E in crossbred cows. The crossbred cows were more sensitive to hormonal treatment than that of local cows. Our results conforms with the study of Bhuyian (1990) , who reported 57% conception rate in local zebu crosses which were treated with two regimes of cloprostenol at an interval of 10 days. Ghosh et al. (2012) also reported that with respect to breed comparison, of the total of local and cross breed heifers, 83.3% and 75% heifers respectively showed estrus. However, these findings were dissimilar with Sarder (2001) who found better estrus and pregnancy rate in cross breed L × F cows than local cows at Rajshahi district. Moreover, Khatun (2012) obtained higher pregnancy rate in local cows than that of Friesian (F) and Sahiwal (SL) cross cows in Kurigram district. The findings of this study revealed that use of GnRH and PGF2α analogue improved the conception rate in crossbred cows.
Effects of parity on estrus and pregnancy rate of experimental animals treated with different treatment protocol
In the study, parity-2 showed higher estrus sign than that of other parities. However, the pregnancy rates were higher in parity-2 and parity ≥4 cows than that of parity-0, parity-1 and parity-3 cows. The findings of the study are partially agreed with Pryce et al. (2004) .
Effects of age on estrus and pregnancy rate of experimental animals treated with different treatment protocol
The estrus rate was higher in case of 4 to <5 years old cows than that of other age groups in the study. The pregnancy rate was also found higher in case of 4 to <5 years old cows than that of 2 to <3, 3 to <4, 5 to <6, and ≥6 years old cows. The age related findings of this study did not agree with the report of Spalding et al. (1975) . They reported a slight increase in the fertility of cow up to 3 to 4 years of age and a decline after 4 years of age, whereas in case of estrus and pregnancy rates in Protocol B have similarity with Spalding et al. (1975) . No significant difference was obtained in pregnancy rate with respect to age groups of cows in Sirajganj district (Paul et al., 2011) . Contrasting to the present finding, variation in pregnancy rate was reported with respect to age of cows in Gaibandha district (Mollah, 2011) . Analyzing data from Botswana, one researcher found that fertility rate increased from 69% in 2.5 years old cows to a maximum of 82% in 6 to 7 years old cows and then declined. They also found a marked decline in fertility in cows over 7 years of age and these findings somehow similar with protocol A and protocol C. According to De Kruif (1975) , the age of the cow has a marked effect on the pregnancy rate after the first insemination.
It is concluded by nearly all investigators that the pregnancy rate is reduced in those animals which have calved for the first time. They also observed a difference of 5% in pregnancy rate between primiparous and secundiparous cows. The variation in pregnancy rates among studies might be due to variations in management and nutritional factors of cows, skill of AI technicians and agroecological conditions of study areas. In addition to those factors, lactational stress in young growing animals and the ability of older cows to gain body weight and body condition quickly after calving could be another reason. However, GnRH-PGF2α protocol is more effective than that of other groups for improvement of bovine pregnancy rate in the study. The limitation of this study was the small number of animals per group in different category. For further study large sample size with standard management condition should be considered in designing the experiment.
